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Chapter 1. Introduction. 
 
1.1. The research. 
The subject of this thesis is the bone tool assemblage from Tell Sabi Abyad that has been 
uncovered in the Operation III area during the excavations between 2003 and 2009, with 
the exception of 2006 as there was no excavation carried out that year. While the Sabi 
Abyad assemblages of finds have been researched extensively, up to this point there has 
not been an attempt to look in detail at the collection of the Operation III bone tools that 
can be dated to the Late Neolithic period. It is the overall aim of the present research to 
deliver a clear view of the bone tool assemblage in such a way that it can be incorporated 
into the ongoing research of the Neolithic settlement of Tell Sabi Abyad.  
 During the Bachelor phase of my study of Archaeology at Leiden University an 
interest in bones had already established itself early on. This interest would gain a new 
boost when the opportunity arose to do fieldwork on Leiden University’s Settling the 
Steppe project. Here I was allowed to check the bone finds from the excavations that 
were brought to the dighouse. In this I was aided by the literature on bones that I had 
brought from home, what I knew from the archaeozoological courses I had taken and the 
comparative collection of animal bones present at the dighouse. During two excavation 
seasons I spent a lot of time in the hot workroom looking at the smallest pieces of bone, 
trying to figure out what part of the animal it was and what species of animal I was 
dealing with. Although my findings never went beyond the project itself it was a great 
way to gain experience in recognizing and dealing with bones. As such, when the 
assemblage of bone tools of Sabi Abyad was first proposed as a possible thesis subject by 
Prof. Peter Akkermans it did not take long to accept it. However, not only out of a 
personal interest but also because of the importance of research into bone tool 
assemblages. 
 In many of the academic publications of excavated archaeological sites the 
position of the bone tool assemblage is only marginal. Often there is hardly any attention 
for the bone objects other than listing what was found. This specific group of artefacts is 
then lumped together with several other unrelated finds beneath a general heading such as 
‘Small finds’. This tendency towards marginalisation is curious as bone tools are found in 
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nearly all prehistoric cultures and periods and were an essential element within the 
everyday equipment up until the Middle Ages (Becker 2001, 130). This disregard for 
bone tools may stem from an underestimation of the information that it is able to deliver. 
Subsequently, time and money are preferably invested in the analysis of other artefact 
assemblages such as pottery and flint. Possibly this has grown from the viewpoint that 
bone tools do not vary as much from culture to culture, or the susceptibility of bone to 
alteration through several post-depositional processes (LeMoine 2001, 2). Whatever the 
reason behind the marginal attention that bone tools often receive: it is unwarranted. 
Archaeological bone tools are indicative of a variety of past human behaviours (Griffitts 
1997, 236), and form a class of artefacts that can be extremely helpful in building 
knowledge on the group of people that used them. The types of bone tools that are found 
can give indications about the activities that were carried out, the distribution may 
indicate specific activity areas and the tools themselves are part of the technological 
complex used by a specific group.  
When first starting the research it became obvious that the types of examination 
that could be carried out were limited. All of the bone artefacts are stored in Syria. This 
would have been a major hindrance under normal circumstances but the current upheaval 
in the country has made it impossible to examine the tools themselves. With the primary 
source unavailable in a physical sense the focus came to lie on the data recorded in the 
field during the excavations and the digitised small finds register. In addition it must be 
kept in mind that for a large part the data recording in the field was performed by 
(inexperienced) students. And without the ability to examine the tools themselves the data 
on the forms must, for the most part, be taken at face value. Although, as part of the 
overall research aim, it will be attempted to adjust some of the designations given to the 
bone objects where possible. Some other limitations also apply, however these are self-
imposed. The sheer volume of excavated objects at Tell Sabi Abyad makes it necessary to 
limit the objects to be researched. As such, although there are several other types of 
objects deriving from hard animal materials, for instance horn, teeth and antler, here only 
the bone objects will be covered. As an additional distinction only those objects that can 
be classified as tools or implements are considered, jewellery like bone beads are left out. 
It will become apparent however that at times the dividing line between a tool and an 
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object with an uncertain function (if any) can be vague. Still, with these limits in place 
the total amount of objects that are left within the assemblage numbers 1081. 
The unavailability of the tools is reflected in the types of research questions that 
can be asked. Here, I have chosen to focus on the spatial distribution of the bone tools. To 
create a clear view the emphasis of the research has thus been put on the typological 
build-up of the assemblage, the distribution of the tools across the Operation III area, and 
the changes in the distribution during subsequent occupational phases. This emphasis is 
facilitated by the following research questions.  
The first question that is asked here is: Which types of tools are present in the 
assemblage and in what numbers do they occur? Therefore a typology is necessary to get 
an overview of the tools; it will be this typology that stands at the basis of the rest of the 
research. The typological designation is often based foremost on shape and 
preconceptions about what function that shape indicates. In the case of Sabi Abyad this 
has happened already in the field while documenting the finds. The problem however is 
that not everybody used the same terminology or typological classification and as such it 
happens that the Operation III bone tools are accompanied by no less then 21 different 
designations. Next to the more common classifications as awl, needle or spatula these 
range from obscure descriptions as ‘worked bone’ or ‘bone tool’, to the very specific such 
as ‘seal’, ‘sharpener’, ‘gaming piece’, etc. These often overlapping functional 
designations within the excavation’s field documentation have partly been solved by the 
terminology used in Sabi Abyads small finds database. The focus in the data base lies on 
broad type indications (i.e. awl, needle, spatula etc.) with the use of several overlapping 
designations (needle/awl, awl/burin) and some types consisting of a few specimens or just 
a singular object. In some cases no designation has been attributed to an object. The 
typology that has been set up here is an attempt to have a simple broad frame of reference 
that encompasses the data from the assemblage and retains enough detail to distinguish 
between the different types of tools. 
Secondly, investigating the distribution of the different types of tools and a 
possible connection to certain areas of the settlement is facilitated by asking: How are the 
tools distributed across the excavation area and what connections can be detected to 
specific areas of the settlement? Answering this question will be based on cross-
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referencing the spatial distribution with the amount, type of object and the context in 
which it was found. Not all of the objects within the assemblage may be suited for 
answering this question however, for instance due to uncertainties about the find context 
or classificatory ambiguities. Therefore this part of the analysis will not be based on the 
entire collection of objects. 
 This thesis is based on both quantitative and qualitative data. The quantitative 
aspect of the research is formed by the assemblage itself, its division into a typology and 
the research in the way the assemblage is distributed on site. The qualitative data comes 
from the literature that was used. This data was collected at the Leiden University and 
NINO (Dutch Institute for the Near East) libraries. The use of internet was limited to 
accessing those publications that were otherwise unobtainable. The literature has not been 
limited to the Neolithic or the Near East. Information was gathered from different regions 
and periods to be able to make well informed choices in setting up the typology, its 
terminology and with the analogical considerations that were required in this process. The 
Tell Sabi Abyad maps and all object photographs have been taken from the Tell Sabi 
Abyad collection and were provided by M. Brüning. 
 
1.2. Tell Sabi Abyad and the Operation III area. 
The site of Tell Sabi Abyad is situated in the Balikh valley of northern Syria at 
approximately thirty kilometres south of the Turko-Syrian border (figure 1). The 
excavations originated as a sideline of the nearby Tell Hammam et-Turkman excavations 
carried out by the University of Amsterdam (Akkermans 1990, 2) and have been ongoing 
almost annually since 1986. This continuous line of excavations has provided a wealth of 
information on the Late Neolithic period. The occupation of the site can be dated between 
the late eighth and the mid-sixth millennium BC. 
 The site itself is formed by four smaller prehistoric mounds; Tell Sabi Abyad I 
through IV. The largest of these is Tell Sabi Abyad I, it is here on the northwestern corner 
of the site that Operation III is located (figure 2). Through radiocarbon dating a 
chronological sequence has been established, as shown in Table 1.  
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                     Figure 1. Location of Tell Sabi Abyad. 
 
            
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Tell Sabi Abyad with the different operations indicated. 
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               Table 1.  Dating sequence for Tell Sabi Abyad with levels and sublevels. 
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Chapter 2. The raw material. 
 
2.1. Development and structure.  
Very plainly put a bone tool is a bone modified by human interaction. In order to 
understand how bone can be modified by humans or other external agents it is necessary 
to analyze bone as a raw material. By the time that an archaeologist is dealing with a 
bone, or object made of bone, it has become a hard and dead material that has undergone 
a lot of changes since the animal it originated from died. It must be kept in mind that 
living bone is in a constant process of change and the form of the bone at the time of 
death is only the starting point when dealing with subsequent modifications. The way in 
which the bone is formed is therefore of importance when considering bone tools and the 
manner in which they were produced and used. 
 Fresh bone is made up of three main components, two inorganic and one organic: 
a complex protein scaffolding, a mineral that reinforces that scaffold, and a base 
substance of other organic materials (O’Connor 2004, 5; Rijkelijkhuizen 2008, 20). It is 
this combination of materials that make bone not only strong but also flexible. For the 
largest part bone is made up of inorganic materials, mainly hydroxyapatite. The organic 
part is for 90% made up of collagen fibres, the rest is formed by the protein 
proteoglycane and lipids (Rijkelijkhuizen 2008, 20). A small percentage of bone is made 
up of water. The proportions of the different elements can vary according to age, nutrition 
and living conditions.  
 Simply stated bone is made up of cells that are enclosed within a matrix of solid 
material. The three specialised bone cells are osteoblasts, osteocytes and osteoclasts. 
Osteoblasts are the cells that form the bone matrix, surrounding themselves with this 
matrix and then, when completely embedded, stop synthesising; they are then called 
osteocytes (Davis 1987, 49). These cells remain enclosed in spaces within the bone 
(lacunae) and are responsible for both secretion of bone and remodelling (O’Connor 
2004, 6). The osteoclasts are multinucleate cells that destroy bone through acid 
demineralization of apatite and the digestion of the enzymes (Davis 1987, 49); it is this 
process that forms the marrow cavity within bones (Rijkelijkhuizen 2008, 16). 
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 The development of bone is not a single homogenous process; it occurs as 
intramembranous ossification and endochondral ossification (Rijkelijkhuizen 2008, 16-
17; Davis 1987, 49-50). In the first the bone is formed directly within a connective tissue 
of collagen fibers in which ossification cores of osteoblasts emerge that slowly expand. 
During growth the bone becomes denser and takes the form of a ‘plate’, it is this process 
that forms for instance the skull bones. With endochondral ossification a cartilage bone is 
formed from a cartilage model or template that is already present in the foetus (Davis 
1987, 50). The cartilage is then eroded away and bone is secreted in the openings left by 
the cartilage cells. Most of the bones within the skeleton of mammals are formed through 
this type of ossification (Rijkelijkhuizen 2008, 17).  
    
                   
               
 
 
 
 
 
 
 
 
 
                      Figure 3. Schematic overview of bone make up (O’Connor 2005, 7). 
  
 Bone that has been formed through either intramembranous or endochondral 
ossification has a very chaotic structure and is reformed into lamellar bone (Idem, 18). 
This type of bone consists of a series of lamellae of bone deposited along the longitudinal 
axis. Where the lamellae are deposited concentrically along the central bloodvessels a 
Haversian canal is formed, the tissue holding these canals is also referred to as Haversian 
bone. A Haversian canal with its concentric lamellar bone deposits is called a Haversian 
system or osteon (O’Connor 2004, 6), for a schematic overview see figure 3. The 
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Haversian system can play a large part in how a fragment breaks off from the bone 
(Irving et al. 1989, 366). Osteons are cylindrically shaped structures with thick walls 
consisting of concentric layers of hydroxyapatite. It is this system of osteons that 
determines how a bone reacts under pressure (Hollander 2003, 5). Within the diaphysis of 
a long bone the osteons are running parallel in a longitudinal orientation. Because of this 
a long bone has a higher resistance to deformation along the length of the bone than it 
does along the width (MacGregor 1985, 23-24). But also much less energy is needed to 
split a bone lengthwise, i.e. following the orientation of the osteons, then it is when trying 
to break it in a perpendicular direction (Campana 1989, 23).  
 
2.2. Bone modification. 
When investigating an archaeological assemblage of bone it means dealing with bone 
modification. This refers to all alterations in size, structure or texture of the bone that has 
come from an outside source. In the case of bone tools this obviously indicates human 
beings as the external agent. However, determining whether a bone object has been 
intentionally formed or gained its shaped through a natural cause is not as clear-cut as it 
may seem (Renfrew and Bahn 2001, 328). Early studies into modified bones involved 
intuitive interpretations about the observed patterns on the bones and the underlying 
process responsible (Marshall 1989, 7). The basic set of questions that was worked with 
focussed on how animals made the transition from a living creature to part of an 
archaeological assemblage. Since the 1980’s the research on the underlying processes of 
bone modification has coalesced into a coherent discipline and since then many 
significant advances have been made in interpreting modified bone (Bonnichsen 1989, 
516; Hill 1989, 286-288). Nowadays, bone tool studies have become a factor of 
importance in trying to understand the cultural and technological changes within ancient 
human societies (Rosell et al. 2011, 125). 
 There are two factors that need to be considered when dealing with a bone 
assemblage: the bone accumulator or dispersor (who or what produced the assemblage?) 
and the bone modifier (who or what created the pattern on the bone?) (Marshall 1989, 8). 
These two factors can come from the same source, and in the case of the Tell Sabi Abyad 
assemblage we can safely assume that this role was played by humans.  
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 Modification by humans occurs mostly during the fabrication of the tools and 
when the tool is used. Most of the modification through human action is intentional. 
Unintentional modification is for instance the marks left by cutting and chopping (Idem, 
17). Butchering for example leaves marks that are the unintentional result of cutting 
through muscle and tendons attached to the bone. Figure 5 indicates the more common 
occurrences of such marks. The two main types of intentional modification that occur are 
fracturing and use-wear patterns. There are several processes at which fractures can be 
produced. Besides tool manufacture and use these are: butchering, marrow and grease 
extraction and processes connected to cooking (Idem, 16). Such processes may result in a 
variety of fracture patterns (figure 4). The manner in which a bone fractures is dictated by 
the way it is build up, as given before, and by the freshness of the bone. When a fresh 
long bone is broken it will show spiral fractures and flakes, in the case of ribs this leads to 
irregular fractures (Behrensmeyer et al. 1989, 103). Such fractures only show that the 
bone was broken in a fresh state but the irregular shapes may be perceived as being out of 
the ordinary and this in turn may lead to assumptions of intentional modification of the 
bone. When breaking a long bone that has already undergone a certain amount of 
cracking and drying this will result in longitudinal, splintered, irregular, articular, 
stepped, and smooth fracture patterns (Idem, 102). The patterns that are visible in bone 
breakage are therefore connected to the amount of time that a bone has been exposed and 
the amount of weathering that has occurred. Additionally it can be mentioned that in their 
experiments Runnings et al. found that the use of fresh bones for several tasks was 
inhibited due to the greasy surface, dried bones were much more suitable (1989, 264).  
  
 
                         
 
 
 
 
 
 
 
 
 
 
 
                        Figure 4. Different types of fracture patterns (Marshall 1989, 14). 
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 Another problem when trying to ascertain whether or not a certain modification is 
intentional, and thus very probably human in origin, is the fact that there are several 
processes which can result in fractures and surface damage that resemble human 
modification. Behrensmeyer et al. (1989, 117) list six causes of such modifications: 
carnivore activity, trampling prior to or during burial, shifting within the substrate during 
or after burial and compaction, accentuation of other features by pre- or post-
fossilization, collection and preparation (i.e. by modern researchers), and unknown pre- 
or post-fossilization processes. In the case of the Tell Sabi Abyad bone tool assemblage it 
is unlikely that all these factors will have played a role but it is worthwhile to take note of 
the possibilities. 
 The bones of Sabi Abyad that are considered to be objects modified by humans 
have been interpreted as such based on the occurrence of use wear in the form of polish 
and striations. However, similar to a natural fracture pattern creating a sharp point both of 
these modifications can be the result of nonhuman interaction. Transport by water, wind 
abrasion, the working of soft soils and handling by the archaeologists can all attribute to 
the combination of polish and striation markings on a bone (Behrensmeyer et al. 1989, 
115-116; Runnings et al. 1989, 264). Extensive trampling can also cause polished 
surfaces (Olsen and Shipman 1988, 551), striations and scratches. All this indicates that 
there exists a certain overlap in the characteristics of marks that have been caused by 
human or nonhuman interaction. 
 
 
                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                 Figure 5. Common locations of butchery marks (after Cavallo 1997, 109). 
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2.3. Tool manufacture. 
The first step in manufacturing a bone tool with a specific purpose in mind is the 
selection of the type of bone needed. This selection was not done at random but very 
consciously and appears to have been mostly instigated by practical considerations such 
as shape, size and strength (Russell 2001b, 272; Shipman 1989, 327-330), but sometimes 
less optimal bones were used. Although the information on the relevant physical 
properties of bones that were available to those that made and used the bone tools is 
incomplete to say the least, tests with modern bone material have revealed several aspects 
on the strength of bones. First, bones from pigs are weaker than cattle, horse or deer 
bones. Second, a wild animal will have stronger bones than the domesticated version of 
the same animal. And at the last, that the radius and tibia bones are stronger than the 
femur and humerus (Russell 2001b, 272). Russell does not give data on metapodials but 
the occurrence of this group in large numbers across many prehistoric sites indicates that 
these were found to be very suitable for the assigned tasks.  
 Two types of bone are predominant in serving as the raw material, namely 
longbones and ribs. The long bones were used for a whole range of pointed implements, 
whereas the ribs have mostly been used for the fabrication of flat implements such as 
spatulas (Legrand 2005, 108). Bones from both medium (sheep-sized) and large (cow-
sized) mammals have been used. At the bone tools of Sabi Abyad the medium sized 
mammals form the majority, most of these come in all likelihood from sheep or goat. 
This is based on the implements fashioned from longbones. As rib may be easy to 
identify as a bone type, it is generally not possible to identify it to a certain species even 
if the rib is intact (Russell 2001b, 272).  
  There are several methods that produce pointed implements from longbones, 
among which metapodials are prevalent. The most straightforward way is to fracture the 
longbone in two and then working the edge of both halves to a usable tool. This would 
yield at most two implements per longbone. However, the natural shape of metapodials 
(Russell 2001a, 245) and the characteristics of bone itself make these bones very useful 
for a groove and splinter technique. Through this technique it is possible to increase the 
number of tools that can be manufactured from one bone. When applying this method the 
bone is grooved along its central longitudinal axis and through the application of 
 16
percussion is then split. The distinction of whether direct or indirect percussion was 
employed is based on the marks left on the bone (Legrand and Radi 2008, 3007). Further 
shaping was done through actions such as grinding, scraping and polishing. Several 
variations on this production method have been recognized (Christidou 2001, 43-44; 
Legrand 2005, 109-111; Sidéra 2005, 85-87), some of which are shown in figure 6.  From 
top to bottom these are: manufacture using abrasion only, manufacture by first sawing the 
metapodia in half and then abrading it, manufacture by first abrading and then sawing. 
 Manufacturing flat implements like the spatulas is also achieved through splitting. 
The rib was first cut to size by sawing or chopping away the compact bone perpendicular 
to the rib, after which the rib was snapped. Then the bone on the edges of the rib were cut 
away until the cancellous bone inside was exposed, and then split. At least one of the 
edges would have to be removed in order to subsequently split the rib longitudinally. 
Unlike metapodial bones ribs can only be successfully split if it is fresh (Christidou 2001, 
42). Christidou (2001, 42) also notes that sometimes, just as with the longbones, 
unsuitable specimens were selected. The question then becomes if this is evidence of a 
specialization of production with the lesser suitable examples produced by less 
experienced craftsmen, or if this follows from the use of tools produced ad hoc? 
 
 
                                                     Figure 6. Groove and splinter techniques (Sidéra 2005, 86). 
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2.4. Function: experimentation and analogy. 
The last thing that has to be dealt with in order to be able to better understand an 
assemblage is the function of the tools. The main means of research in this area are use 
wear analyses and analogical comparisons. Use wear analysis is often tied in with 
experimental research where replicas of bone tools are used for different tasks. After 
which markings like striations, scratches and polish are compared through high-tech 
magnification with those found on the prehistoric objects. The low-tech end of the 
experimentation spectrum often focuses on the performance of the task itself to determine 
the most likely way in which a tool was held to be the most effective. The value of 
combining such hands-on experiments with high-tech magnification is self evident. Both 
types of experiments are then used to make inferences about the possible uses.  
 Some of the proposed tasks include hide working, plant working, wood working 
(Van Gijn 2005, 56-63), but also use as basketry pins, pegs and perforators (Becker 2001, 
132-135). In the case of the pointed objects such as awls and needles experiments with 
replicas have shown that using these to pierce skins or in leather working very rapidly 
results in a smoothed and polished surface (Owen 1999, 21-23). In specific for the 
spatulas Christidou and Legrand (2005) have gained good results with using them as 
scrapers for fleshing and softening of hides. Schibler mentiones the use for the working 
of ceramics (1981, 64). Another proposed option is the use of the spatula in the Near 
Eastern Neolithic as a larger form of the weaving shuttle or loom weight, based on the 
single perforation of some of the objects (Hollander 2003, 27).   
 The second way in which archaeologists try to expand their knowledge of past 
human societies is by analogical comparisons. This ultimately serves as the base for 
archaeological interpretation. Simply but astutely put it is “a form of inference that holds 
that if something is like something else in some respects it is likely to be similar in 
others” (David and Kramer 2001, 1). As such, Porr (1999, 5) sees analogy as an 
argument, where information about an object is relegated to another object based on a 
number of formal similarities. One source of analogical comparisons is ethnographic 
analysis or ethno-analogy. In order to provide better ethnographic analogies the discipline 
of ethnoarchaeology was developed to give assistance in interpreting archaeological data 
(David and Kramer 2001, 43). A perceived problem with using contemporaneous groups 
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of people to infer knowledge on past actions and behaviours is the inherent acceptation of 
the uniformitarian principle; the past is in many respects the same as the present therefore 
what is observed now holds true for the past. This assumption has been debated heavily 
(Young 1989, 55), but without this it would not be possible to say anything about the past 
since such inferences are based upon knowledge of the working of the present-day world. 
  A second problem is the concern that many archaeologists have of being overly 
dependent on anthropological data (Rowlands 2006, 485).  Gifford-Gonzalez (1989, 45) 
argues against such concerns. An ethnographic analogy is in her view uncritically 
assigning a group of traits perceived in a documented ethnographic system to a 
prehistoric system based on a few resemblances with prehistoric items. This creates a 
system where ethnographic data can be misused quite easily (Idem, 45-46). She 
advocates facing this head-on; by accepting the analogical nature of archaeological 
reasoning it creates an opportunity for more self-critical and productive research. Because 
if the limitations of data, methods and concepts are known it is possible to question the 
reliability of what is accepted as knowledge (Idem, 48-49).  
 Analogy is an integral part of archaeology. This thesis itself is based on analogy. 
The literature used here focuses on different periods and regions and on perceived 
analogies between those and the bone assemblage that is under scrutiny here. 
Furthermore, the typology given in the next chapter is based on analogical reasoning with 
every object that was placed in a type category. What has been written above is not meant 
to undermine the role that analogical reasoning has played and will continue to play. It is 
meant to illustrate in a rather abbreviated way the discussion that underlies part of this 
thesis. 
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Chapter 3. Classification of the assemblage. 
 
3.1. Typology: looking for a framework. 
Of the different analytical tools and classificatory procedures that are at the disposal of 
the researcher facing worked bone material, typology is one of the most important. For 
the Neolithic this method was developed by H. Camps-Fabrer (Sidéra 2005, 81). When 
analyzing any assemblage the foundation is formed by the classification of the different 
objects within a typology. Defining what constitutes a typology has led Adams and 
Adams to create the following definition: “A typology is a conceptual system made by 
partitioning a specified field of entities into a comprehensive set of mutually exclusive 
types, according to a set of common criteria dictated by the purpose of the typologist. 
Within any typology, each type is a category created by the typologist, into which he can 
place discrete entities having specific identifying characteristics, to distinguish them from 
entities having other characteristics, in a way that is meaningful to the purpose of the 
typology.” (Adams and Adams 1991, 91). 
 Cumbersome as this definition may seem it holds several crucial aspects that are 
of importance in establishing a workable typology here. First of all, it mentions the use of 
mutually exclusive types. Classification must be done in such a way that the type 
categories have clear boundaries without any overlap. Next, it states that every object 
within the assemblage that is to be sorted according to the typology must be indivisible. 
This means that it can only fit within a single category based upon a certain characteristic 
or unique combination of characteristics. Connected with this aspect is the third factor 
that has to be mentioned, this is the inclusion of the specific role of the person making the 
typology. It is the typologist that forms the criteria for each type category. This must be 
done in such a way that the resulting classification follows the purpose of the typology. It 
is in fact the intended purpose of any typology that ensures on what grounds one type is 
distinguished from another. Also, looking at the definition, the term ‘comprehensive set’ 
makes it clear that there should be a category for every object to be sorted, even if this 
results in what Adams and Adams call a “none of the above” category (Adams and 
Adams 1991, 92).  
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 First it must be said that there is no such thing as ‘the’ typological model or 
system that is universally applicable. Typologies are made to fit the assemblage that has 
been excavated and the kind of information the typologist wants to gain. The framework 
of the Sabi Abyad typology has been formed based on several different typological 
classifications used in the literature. Among these the works of Campana (1989), Schibler 
(1981) and Marshall (1982) have been leaned on the heaviest. Through using these 
typologies as a frame of reference it allowed the intermixture of ideas on typological 
classifications from sites in different regions and (prehistoric) periods. Campana’s work 
on the Natufian and Zagros Protoneolithic for instance uses a very simple typology and 
no attempt was made to subdivide the tools according to a strict typology (Campana 
1989, 45). The groups are divided based on being “sufficiently similar that they might 
potentially have served similar functions” (Idem). 
 In sharp contrast stands one of the most detailed and comprehensive sets within 
the classifications of bone objects, done by Jörg Schibler. In his classification of the 
Neolithic finds at the town of Twann in Switzerland, Schibler uses in total sixty different 
typological categories and sub-categories (Schibler 1981). This makes it very useful as a 
frame of reference for other sites and typologies, even if these stem from far off regions. 
The Twann categories include those based on differences in size of the object, the 
presence of the joint, angle and cross-section of the tip, the type of animal where the bone 
came from and types of jewellery or amulets. Simply taking Schibler’s classification 
system and using it as a framework for the Sabi Abyad assemblage would however not be 
of practical use. First, the fact that the Sabi Abyad objects can not be examined negates 
several of the methods used by Schibler. A typology based on the shapes and cross-
sections of the tips cannot be done accurately based on the documentation forms and 
drawings alone. Secondly, the same applies for determining the animal species. The Sabi 
Abyad awls made from the metacarpal or metatarsal bones are, if it has been documented, 
ascribed to sheep or goat. The bones of these two animals are so much alike that it takes 
an expert to accurately determine which of the two is being looked at. In the literature 
dealing with animal bones these two animals are therefore often lumped together as 
‘ovacaprids’. The occurrence of sheep and goats in numbers during the Neolithic in the 
Sabi Abyad region and northern Syria as a whole has been attested by research into the 
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faunal remains (Cavallo 1997; Clason 1981, 194). Although this does not imply that these 
animals were all domesticated variants of the wild species; distinguishing between wild 
and domesticated ovacaprids is very difficult in its own right ((Buitenhuis 1988, 98). An 
additional point to be mentioned is that the use of different categories based on the shape 
of the tip as a characteristic for different types completely passes by the possibility that 
dissimilar shapes had similar functions. Although such an approach can be warranted as 
not all tips create the same kind of perforation, some may be slits rather than holes 
(Becker 2001, 132). Ultimately the value of using Schibler’s typology as a source of 
reference for the research at hand lies in the fact that it provides a very solid framework, 
even if the value of twelve different subcategories based on the shape of the tip of pointed 
objects can be discussed.  
 Another, simpler, way of looking at tools is by dividing them on basis of the time 
and effort invested in the fabrication of the object. Clason already introduced the idea of 
secondary or improvised tools in her publication ‘Viehzucht, Jagd und Knochenindustrie 
der Pfynerkultur’ (Clason 1972). Introducing these two types of classes of tools based on 
craftsmanship was seen as a large step in the research of the manufacturing process and 
the relation between the quality of the tool and the manner in which the tool was used 
(Choyke 2001, 59). All bone tools are in essence derived from refuse bone, but the 
manufacturing process might differ in the degree to which a tool was planned and 
modified as it was being produced (Idem, 59). Choyke has extended this idea of a 
dichotomy to incorporate ideas of higher value, ownership and ethnic identity to those 
tools that represent the most time and labour intensive in their production (Choyke 2001; 
2006). Although the manufacturing process is not the main concern here, it is possible to 
apply the idea of time invested tools and expedient tools for discerning between different 
type categories. This can be done by focussing on the complete tools manufactured from 
a readily identifiable piece of bone. Several of the types used for the Sabi Abyad 
assemblage are based on this idea.  
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3.2. The Tell Sabi Abyad typology. 
The typological classification that will be put forward here combines all of the elements 
that have been mentioned above. The different categories have been set up in such a way 
that they are mutually exclusive. However, as will be explained in paragraph 3.2.1, a 
small omission has been allowed with the category of the pointed implement fragments. 
In addition, the differentiated types will be useful in answering the questions posed in the 
introduction. In this, the concept of a division based on the amount of time and effort that 
was used in the production of the tool was of importance.  
 The question that must be answered now is: What is actually wrong with the 
designations used in the database? In addition to what has been mentioned in the first 
chapter it must be said that there is no terminological consensus in the literature when 
dealing with bone objects such as discussed here. For what seem to be, in appearance at 
least, the same kind of objects can have dissimilar type-names in different studies. This 
can be attributed to the intention of the researcher and ties in with what Adams and 
Adams see as being “dictated by the purpose of the typologist”. For instance, the broad 
term ‘awl’ is used for the major part of the pointed objects from Sabi Abyad that have an 
assumed function as a perforator. As shown in paragraph 2.4 other functions are possible.  
Even if all the objects designated as awls were indeed exactly that, then the group still 
encompasses a whole array of different shapes and sizes. With the aim of establishing an 
overview of the different types of tools, their distribution and possible activity areas, it is 
worthwhile to work with clearly distinctive types and subtypes. Table 2 shows the way in 
which the assemblage has been subdivided. Table 3 gives the amounts of objects per 
typological category; the percentages are given in figure 7. The use of both broadly set up 
and more specific categories ensures that all the objects within the assemblage can be 
categorised without losing too much detail. Note that types 1 and 4 only have a role 
within the division itself as an indication of a main category, it are the subcategories of 
these types that are the actual typological entities. 
 The chosen typological terminology aims to make clear distinctions between 
overall modified bones (objects), the actual tools (implements) and broken off pieces 
(fragments, points) as well as intentional and unintentional modifications. 
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Table 2. Typological division of the assemblage. 
 
 
 
 
 
 
 
                                                      
                                                                   
 
 
 
 
 
 
                            
                           Table 3. Number of objects per category. 
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Figure 7. The types as percentages of the total assemblage. 
Type category     
1 Pointed objects    
   1A1 Split metapodial implements   
   1A2 Complete metapodial implements 
   1B Ulna implements    
   1C Tibia implements    
   1D Pointed implements without epiphyses 
   1E Pointed implement fragments & points 
2 Needles       
3 Spatulas       
4 Worked bone objects    
   4A Objects with an assumed function 
   4B Objects with an unknown function 
   4C Objects not considered a tool   
5 Worked bone fragments                         
Type nr. Total n 
1A1 241 
1A2 12 
1B 27 
1C 10 
1D 312 
1E 186 
2 41 
3 106 
4A 12 
4B 33 
4C 13 
5 88 
Total n 1081 
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3.2.1. Type 1: Pointed objects. 
The largest group within the assemblage is formed by the pointed objects. This type 
consists of the tools that are fabricated from long bones or elongated bone fragments of 
which one end has been shaped into a point. Several subdivisions have been made based 
on the morphology of the bone that was used to fabricate the implement. Another, more 
arbitrary, means of subdividing was based on the length of the object in order to 
differentiate between objects on the one hand and fragments and points on the other. This 
subdivision does not indicate any perceived differences in use. Due to the difference in 
shapes and sizes of the objects this type can well have been used for different tasks even 
if it is mostly seen as a perforator tool.  
31%
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                             Figure 8. Subdivision of the Type 1 typology in percentages. 
 
 Within Type 1 the three major groups are the pointed implements without 
epiphyses (1D; n = 312), followed by the split metapodial implements (1A1; n = 241) and 
the pointed implements and points category (1E; n =186). A large number of fragmentary 
points is common in most assemblages (Russell 2001b, 272). The other three categories 
make up just 6% of the total amount (figure 8). Still, these are worthy of attention. Since 
these can be recognized as a different form of object, based on the type of bone, their 
distribution might more easily indicate a localized activity area.  
 
Type 1A1. Split metapodial implements. 
This group is formed by awls made from the metapodial bones of, presumably, sheep or 
goats. These bones were split through the middle from the distal end. This subcategory is 
based on the fact that this type consists of homogenous, relatively complete objects and is 
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therefore an easy to recognize group. This recognition is however somewhat depended on 
the state of the distal epiphysis. The split metapodial is a widespread form of pointed 
object, both in time and space. They have been attested at Sabi Abyad already 
(Verhoeven 2000) and can be found in the assemblages by Campana of the Natufian and 
Protoneolithic in the Zagros and the Levant (Campana 1989), Pre Pottery Neolithic B 
Jericho (Marshall 1982), Cypriotic Khirokitia from the 7th millennium (Legrand 2005) 
and in Schibler’s typology on the Neolithic period of Twann, Switzerland (Schibler 
1981). A sample of the split metapodials found during the 2004 excavation season is 
depicted in figure 9. This sample is a good indication of the differences in size that occur 
at this type. With the complete examples the length sizes range from 4,3 to 18 cm and is 
averaged at 7,35 cm. The fragmented split metapodial implements range in length from 
2,6 to 6,9 cm with an average length of 4,15 cm. 
 
 
                                Figure 9. A collection of split metapodial implements. Scale is in cm. 
 
Type 1A2. Complete metapodial implements. 
This is a small subgroup of the metapodial implements. In total only twelve of these have 
been found during the excavation seasons between 2003 and 2009. Although it is possible 
to see these objects as part of a larger ‘metapodial implement’ group, here it was decided 
to place them in a different category. This was based on the idea by Clason (see 
paragraph 3.1) of discriminating between expedient and time-invested tools. With this 
idea in mind it was reasoned that there is a marked difference between the metapodials 
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that were worked by breaking the diaphysis and modifying it to the appropriate shape, 
and those metapodials that were split longitudinally from the distal end before being 
worked further. Furthermore, this difference in production might very well have been on 
purpose as the end results are two types of tool with overall physical differences such as 
size and robustness (Campana 1989, 47) of the objects, as is visible in figure 10. The 
average length of the complete metapodial implements is 8,34 cm, with the outliers 
between 6,3 and 10 cm. Of the twelve objects that have been ascribed to this type only 7 
are complete. The other five are fragments that have been identified on the basis of the 
distal part of the object. The average length of these is 4,68 cm. 
 
 
                                                                         
                     
 
     
 
 
 
 
 
 
                            Figure 10. Two examples of a complete metapodial implement.  
                                  Length: above 9,1 cm; below 8,1 cm. 
 
Type 1B. Ulna implements. 
As the type name suggests these specific implements are made from the proximal part of 
the ulna (figure 11). This group is made up of 27 objects. Lengthwise there is also a lot of 
difference as figure 12 shows, with only a few objects that were of the same size. Size 
ranges from 6 to 9,6 cm, with an average length of 7,73 cm.  
                             
                                  Figure 11. Example of an ulna implement. Length: 6,6 cm. 
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               Figure 12. Length and amount of the ulna implements. Size range: 6 cm – 9,6 cm. 
 
 Although it is placed within the Type 1 category with the other perforator type 
tools, it does not necessarily need to have functioned as such. Within the typology set up 
by Schibler the ulna implements hold two different typological niches: perforator tool and 
chisel. Whether or not Schibler designates it as a perforator or chisel depends on the size 
of the object and the shape of the tip; a sharp point becomes an awl, a tip that resembles a 
cutting blade is a chisel. In the case of the chisels length is of no typological significance 
to Schibler (2001, 52). As has been made clear, such distinctions are not possible for the 
assemblage at hand. The ulna implement is therefore treated as one typological entity. 
Another difference with the ulna implements from Twann is that, in the case of the 
chisels, those are also made from bovine and deer bones, while it seems that all such tools 
from Tell Sabi Abyad stem from medium sized mammals such as sheep, goat or possibly 
gazelle.  
                            
Type 1C. Tibia implements. 
This is the smallest of the typological categories that are used here. In total ten of these 
objects were excavated, six of which during the 2007 season. Four out of ten came from 
one particular excavation unit: square H4. Next to the fact that this category is based on 
the type of bone used, this very localized concentration is part of the reason why it has 
been made into a type of its own. Although it is difficult to establish whether seeing this 
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type of object as an implement that differs from other types of pointed objects is justified, 
recording it as an independent typological entity ensures the possibility of investigating it 
for any connection to a specific area on the site. Compared to the other pointed 
implements it is on average a large implement ranging in length from 6,4 to 11,5 cm, and 
an average of 9,33 cm. 
 
Type 1D. Implements without epiphysis.  
In this group all the pointed objects were placed that do not have a distal or proximal 
epiphysis to ascribe them to any of the previous types. It is possible that these implements 
were made without the epiphyses attached. The other possibility is that these objects are 
an example of the expedient tools. Type 1D is the largest group in the typology with 312 
objects. The differences within the group are quite large with the smallest of the objects 
measuring four centimetres and the largest at 20 cm in length. The average length comes 
in at 7,5 cm. The size of the group and the substantial differences in length are possible 
grounds for trying to reduce the amount of objects within this type group. The only 
further differentiation that would be possible is by size. Schibler for instance 
differentiates similar objects into three types of pointed objects based on the size of the 
object and sharpening of the edges. As the situation stands, trying to divide type 1D into 
several smaller groups based purely on the length differences would not lead to any 
solidly based typological categories.  
 
Type 1E. Pointed implement fragments and points. 
This is the first of what can be called a residual category. This type is made up of all the 
implement fragments and points that could not be placed in any of the other pointed 
object subcategories. Note that in this case the fragments do not have to be pointed; this 
category includes all fragments of pointed objects. These fragments and points may have 
broken off during use, as part of an effort to sharpen a tool or perhaps when they were 
already deposited on the ground or in a refuse pit. The points and fragments all have use-
marks on them in the form of striations or polish, indicating that they were once part of a 
tool. A second possibility is that like 1D this type is part of the expedient end of the tool 
spectrum, with some points after breakage still being used for a short while.  
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 The main problem with setting up this type category was deciding what could be 
seen as an implement without epiphyses and what is a broken off fragment. Against what 
was said at type 1D, type 1E is based on the somewhat arbitrary length limit of 5 cm. 
Using length to indicate a category of fragments is not straightforward; there are 
complete objects that can be quite small, and fragments of tools that are relatively large. 
As such, there is some overlap in length between the 1D and 1E types. In her treatment of 
the bone objects of Pre Pottery Neolithic Jericho Marshall also uses the 5 cm limit to 
differentiate between what she calls short awls and large awls (Marshall 1982, 577). She 
readily admits that this distinction is made arbitrarily and that the large awls are “rather a 
loose classification”. Here, using the 5 cm limit is based on the average lengths of all the 
complete implements from the different types. All these types have averages that are well 
above the five centimetre limit, as already indicated above. The incomplete or fragmented 
objects within both the 1A1 and 1A2 types are below this limit at an average of 
respectively 4,15 and 4,68 cm. Of the complete objects within the other types only the 
split metapodial implements have several objects smaller than 5 cm; of the 218 objects 12 
are smaller (5,5%), ranging between 4,3 and 4,9 cm.  
 Given the artificial nature of the category one would expect that type 1E would 
consist solely of fragments and points with a length less than five centimetres, this 
however is not so. Some objects, based on the overall appearance, can only be put within 
this category. And, vice versa, there are several complete objects that fall within the 1D 
category but which are smaller. As such, from the 312 objects type 1D has 13 (4,2%) that 
are smaller than the 5 cm boundary, and type 1E has out of 186 objects 8 (4,3%) that are 
over the 5 cm in length. This percentage of overlap is considered to be small enough not 
to interfere with the overall validity of the different type categories as presented here with 
respect to accurately answering the research questions. 
 
3.2.2. Type 2: Needles. 
In many respects the needle type belongs to the sphere of the pointed objects. Still, it is 
treated as a type independent from the Type 1 classification. Based on the shape of the 
objects it is assumed that it did not fulfil the same function that any of the other pointed 
objects might have had. The needle type has, compared to other pointed objects, an 
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elongated and slender body with a thickness that never exceeds 0,5 cm. Although not 
always preserved, this type usually has one perforated end often seen as indicating a 
function based on threading (figure 13) (Owen 1999, 21). Out of the 41 objects classified 
as needles 12 are still intact. Two of these are considered to be of the needle type based 
on the overall shape of the object, but they are lacking the ‘eye’. The fact that 29 of the 
needles are not preserved intact can be ascribed to the thin and slender form. Also, the 
eye of a needle is a structural weak spot and does tend to break at this point.  
 
                           
                            
                           
                               Figure 13. Examples of the needle type.  
                               Lengths in cm, from top to bottom: 8,1; 5,5; 5,7; 7,4. 
 
 Neither Schibler, Campana nor Marshall have incorporated a needle type as such 
within their classifications. The closest resemblance is Campana’s pin-shaped implements 
(Campana 1989, 51) and the description as ‘pierced pins, round in section’ that Marshall 
uses (Marshall 1982, 576). In light of this, the fact that some of the needle type objects 
here seem to be complete but are lacking the eye (figure 14) might validate to see these as 
pins. Based on the physical attributes of an elongated and slender body these two objects 
do fit within the Type 2 category and a separate pin category has been deemed 
unnecessary. 
                         
                                          Figure 14. One of the ‘pins’ ascribed to the Type 2 category. 
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3.2.3. Type 3: Spatulas. 
The spatula type objects are quite peculiar and difficult to define. Campana (1989, 50) 
describes his category of spatulate implements as a group “of dissimilar forms. Generally 
it includes tools on which the portion contacting the worked material is broad, rather than 
pointed. This broad working portion is usually shaped somewhat like a spatula (or better, 
like the working end of a chisel).” Marshall (1982, 578) classifies such tools as ‘tools 
with a flat section’ and continues to say that “These larger tools are all made from ribs, 
smoothed and polished.” She then subdivides them according to the shape of the end of 
the tool. Another definition is given by Garfinkel and Horwitz (1988, 77): “All artefacts 
made of animal ribs or similar extremely thin pieces of bone or antler, with all surfaces of 
the piece worked, smoothed and/or polished.” It is this definition that comes closer to a 
fitting description of the spatulas of Tell Sabi Abyad. This may in part be due the fact that 
most objects considered here as the spatula type are just thin fragments of worked bone.  
 Overall the spatulas of Sabi Abyad are made from pieces of rib; both medium 
sized and large mammals have been used. The use of ribs for this type of implement is 
commonplace but examples are known where long bones have been used (Campana 
1989, 51; Mobley-Tanaka and Griffitts 1997, 247). Figure 15 shows one of the most 
complete examples of a spatula from the Sabi Abyad assemblage. Most of the 106 objects 
that make up this type are much smaller fragments, all however are made from rib bones 
and show the same kind of striations and polish. 
  
                                                                  
         Figure 15. Front and back of a spatula. Scale is in cm. 
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3.2.4. Type 4: Worked bone objects. 
This category has been added to be able to place the sizable group of bone objects that 
either had an unknown function or one that is so specific that it would lead to a lot of 
separate categories with only a few specimens. Such categories would not have been 
extra useful for determining distribution patterns and shifts therein then when they are put 
together. The type-heading ‘worked bone objects’ has been given to clearly indicate that 
we are dealing with manmade or modified pieces of bone. This does not mean that all the 
objects here are considered to be tools or implements.  
 This classification of worked bone objects is equal to what can also be broadly 
termed ‘miscellaneous’ (Campana 1989; Marshall 1982). For the Sabi Abyad assemblage 
this would mean that a large type category would be created, lumping very differing 
objects together. Here it was chosen to create an extra level of distinction between 
unknown or quite rare objects with unclear functions and objects that most probably have 
not been used as functional implements as such.   
 
Type 4A. Objects with an assumed function. 
Using the words ‘assumed function’ for this type category is to distinguish between those 
objects that did have a specific function but a very different one from the previous 
categories, and those of which the function is unknown (type 4B). Also, it indicates that 
the relation between form and function is not as clear as for example the use of the Type 
1 pointed objects as a perforator.  
 Twelve objects have been identified as being objects with an assumed, but 
uncertain, function. Seven of these are incised bones which are interpreted as so-called 
‘talons’ or tally instruments used as a counting device (figure 16). These objects consists 
of: 1 piece of long bone, 2 unidentified fragments of a large bone, 2 ovacaprid scapulas, 1 
bovine scapula and 1 birdbone (tarsometatarsus). The last one is especially remarkable, as 
birdbones are hollow and lack the structural mass of mammalian bones preservation can 
be problematic. The fact that it has been used as a tool and has been relatively well 
preserved makes this quite the find. The size of the object, 8,1 cm in length and 1,7 cm in 
width, might have had a positive effect on the chances of preservation. 
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 The other five objects consist of two what are thought to be weaving shuttles 
(figure 17), one very large specimen of what can be described as a needle shaped object 
(length: 9,2 cm, width: 1,1 cm) that might also have functioned as a shuttle, and two large 
more or less spatulate objects (figure 18) that are accompanied by the designations: 
spatula, knife or awl. One of these objects has a large incision with a v-shaped section 
running longitudinally across one side. 
 
      
Figure 16. A ‘talon’. Length: 9 cm.                           Figure 17. A weaving shuttle. Length: 6,3 cm. 
 
 
                        
 
   
                          
 
 
 
 
 
 
 
 
 
 
 
                                   
 
 
 
                          Figure 18. The two spatulate objects. Right object shows the incision. 
                               Size left: length 13,7 cm, width 2,4 cm. Tip width: 0,4 cm. 
                               Size right: length 9,4 cm, width 1,7 cm. 
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Type 4B. Objects of unknown function. 
Just like Type 4A this subcategory consists of objects that are manmade and in all 
probability used. The difference with the previous category lies in the fact that the 
functions are completely unknown. For the most part not much can be said for certain 
about the 33 objects that are placed here; the data gives the physical measurements of the 
objects and the ‘worked bone’ designation. This collection of objects also has what can 
be called a high individual nature, it is one of the least homogenous type groups. 
However, there are several quite unique objects that are worth mentioning. The data on 
the other objects is given in Table 4.   
 A most curious object is a piece of circular shaped bone. It is open at one side. It 
looks as if it has fractured at this point. If the curve of the object would have continued in 
the same direction the closed form appears to be more or less tear-shaped. The outside 
diameter measures 3,6 cm, the inside is at 2 cm. The surface has probably been polished 
but it is unknown from what type of bone the object is made. 
 Several objects are pieces of pierced bone. Two are rectangular in shape (figure 
19), one triangular (figure 20). The largest rectangular shaped object measures 12,3 cm in 
length and  4 cm in width (figure 19, left side); the smaller one can be a fragment of an 
originally similar sized object, the measurements are 6,8 cm in length and 3,9 cm in 
width. Both have a polished surface and show a number of scratches and striations. The 
smaller of the two also has some incisions that seem to have been cut to give the object a 
rectangular shape. The triangular shaped object resembles, except for its size (the object 
is 4 cm long and 1 cm wide), a needle type shape. Another possible designation, based on 
appearance, is a shuttle for weaving, but it remains very uncertain. 
   
 
 
 
 
 
 
       Figure 19. Rectangular, pierced objects        Figure 20. Triangular, pierced object. 
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 Next to these, there are three other pierced objects made of longbones. The hole 
has been pierced in the middle of the diaphysis but does not penetrate through the entire 
object. All three objects have been cut at both ends and have been polished. The sizes of 
the objects are not far apart with the largest measuring 8,75 cm by 1 cm (figure 21), the 
middle one is 7,5 cm by 1,6 cm, and the last one measures 7 cm in length and is 1,7 cm 
wide (figure 22). 
                                                  
                          
 
 
 
 
 
 
  Figure 21. Largest of the pierced longbones.            Figure 22. Smallest longbone with pierced hole.          
 
  Another curious singular object is a highly polished piece of longbone (figure 23. 
The fragment is 4,2 cm long but given the fractured diaphysis the original tool could have 
been longer. The articulation surface of the joint is smoothed, probably through working. 
However, the current designation as a pestle can be questioned. The purpose of a pestle is 
to crush certain goods or ingredients in a mortar, a large and smooth working area would 
be the most efficient. The shape of the epiphysis is unsuitable for such a use due to the 
low contact surface it has. Other bones would have been better for use as a pestle, like the 
proximal epiphysis of a femur for instance. 
 
 
 
 
 
                                       
              Figure 23. The ‘pestle’ object. 
 
 Finally, there is a group of three decorated objects made from longbones. The 
largest of the three is 10,8 cm long and 1,4 cm wide (figure 24), it is uncertain whether 
the object is complete. The other two are much smaller (5,6 by 2,4 cm and 5,2 by 1,9 cm) 
but based on shape and the incisions are in all probability fragments of objects just like 
the larger one. The bigger object has near what seems to be the base of the epiphysis a 
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decorative spiralling incision. Another perpendicular incision is placed on the part of the 
wall of the diaphysis that is still intact. Basically this gives the object the appearance of 
having two separate sections. The surface of the object is polished. Of the two smaller 
fragments only one has the same spiralling incision, placed at the same part of the bone. 
It is fractured a centimetre below this incision. The other fragment shows a single deep 
incision running around the bone. Based on this it cannot be said for certain that this 
fragment is the same kind of object as the other two. 
 
 
 
 
 
 
 
 
                            Figure 24. The larger of the decorated longbone objects. 
 
 
 
  Table 4.  Overview of the objects belonging to Type 4B that were not mentioned in the text. 
Bonetype Length Width Thickness Remarks       
Longbone 10,8 1,8 1 Fractured and scratched, oval in section 
- 11,2 1,6 0,5 Sides are smoothed    
Longbone 5 2,1 1,2 Smooth surface due to working   
Longbone 5,8 1 0,7 Smoothed with natural groove   
- 1,9 1,2 1 Irregular shape, scratches and smoothing 
Longbone 6,4 0,8               - Polished but no use traces   
Longbone 9,8 1,2 0,7 Polished surface with some scratches 
Longbone 10,4 5,9               - Two parallel perpendicular incisions  
Longbone 8,6 1,5               - Polished surface    
Longbone 8,2 2               - Polished, some scratches   
Rib 9,3 3,6               - Irregular shape, polished    
Longbone 12 2,6               - Fragmented object    
Longbone 10,9 2,5               - Several deep incisions   
Longbone 3,8 0,7               - Cylindrically shaped, polished   
- 6,8 0,6               - Triangular in section, polished   
Scapula 21 6               - Bovine, damaged, some work traces 
Scapula 27,5 13               - Bovine, badly damaged 
Longbone 4,5 0,8               - Six-sided in section, all sides smoothed 
- 5,9 0,8 0,6 Oddly shaped, “door handle”-like 
Longbone 9,3 1,9               - Polished surface, use and gnawing marks 
Longbone 10,8 1,2 0,8 Cylindrical shape    
Longbone 5,2 1,3 0,9 Two incisions, many scratches   
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Type 4C. Objects not considered a tool. 
This subcategory has been added to accommodate those objects that have been given a 
certain designation on the excavation’s objectforms and in the small finds database, but 
that can be approached with a certain reservation. The objects could have been left out of 
the assemblage here altogether, on the same principle that bone beads were not included. 
These objects would then still be viewed as tools and it is the opinion here that this is at 
the least a very doubtful interpretation. Thirteen objects have been ascribed to this 
category. Most of these seem to have been wrongly interpreted based on the unfamiliarity 
with the natural shapes of different bones. Table 5 gives an overview of the old 
designations of the objects, the designations as is believed to be more accurate and a short 
description why this change was made. The closest equivalent to this category is 
Marshall’s ‘worked bone showing tool marks’ category, which holds the objects that may 
have been modified by a tool but are not actual tools themselves (Marshall 1982, 583). 
 
Table 5. Overview of the old and new designations of the Type 4C category. 
Designations     Reasons for changing the designation     
Old   New               
Bone object   Metapodal bone Some scratches on the surface, no other use or work traces.   
Burin   Debitage   A long bone fragment with a deep incision where the diaphysis is broken off. 
        Probably used to fabricate an implement, but not one itself.   
Tooth pick   Bone splinter Could not be investigated as object is missing.    
Worked bone Phalange   No work or use traces, in all probability it is just a phalange.   
Hook/harpoon Bone fragment Although triangular in shape the ‘point’ seems unsuitable for penetration.1 
Seal   Bone, young animal The epiphysis has not fused with the diaphysis, this is what causes the 
        shape. It does not appear to be carved or worked.     
Bone object  Bone, with   Small fragment of a longbone with some cutting marks near the joint. 
  butchering marks             
Sharpener   Humerus   This is the natural shape of the distal epiphysis of a humerus.   
        The bone has not been augmented; no use marks were noticed on the bone.  
Gaming piece Astragalus, with Part of the ankle bones. Butchering marks here are not out of the ordinary, as 
    butchering marks shown in figure 5.         
Bone object   Ulna  Not all animals have an ulna that fuses fully with the radius. This bone is a  
      normal occurrence. Apart from some scratches there are no other traces. 
Worked bone Bone fragment Small fragment of the articulation surface of the distal epiphysis of a  
        humerus. It is not worked.       
Worked bone Metapodial bone There are no traces of use or modification. It is a complete metapodial bone. 
Bone,   Bone,   No reason to change the designation. It is not a worked object, but 
with cut marks with cutting marks in all appearance the bone of a butchered animal.     
 
                                                  
1 This assumption is based on the impact-mediated penetration experiments of Scheinsohn and Ferretti 
(1997, 65-75) and the sharp points they were using. 
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3.2.5. Type 5: Worked bone fragments. 
The last of the type categories holds all those pieces of, presumably, worked bone that  
are too small or damaged to be able to say anything about shape or function. In total 88 of 
such pieces of bone material were found. This category is similar in nature to Type 1E as 
these are both residual categories. The choice for a separate Type 5 category instead of a 
Type 4D was made to indicate a clear distinction between what are seen as ‘objects’ and 
‘fragments’. Especially since the worked bone categories hold a collection of very 
differing objects, whereas Type 1E is still part of the Type 1 pointed object categories. 
 This is not a type category that has an equivalent with Campana or Schibler, as 
they have built their typologies for the most part on complete tools or fragments than can 
readily be ascribed to a certain tool type. Although Campana does place fragments that 
are difficult to classify or interpret in his ‘miscellaneous objects’ category (Campana 
1989, 53) where Schibler has left out such fragments altogether.  
 Based on the approach by Adams and Adams mentioned at the beginning of this 
chapter the inclusion of this type was necessary to be able to categorize all objects within 
the Sabi Abyad assemblage. Although it is a common practice to ignore this type of 
material, incorporating a group as this gives the possibility of it acting as an extra source 
of information. If concentrations of worked bone fragments can be established this might 
indicate areas of activity. Admittedly it would be difficult to ascertain the type of activity, 
given the heterogeneity and fragmented nature of the material. Therefore, it should not be 
used on its own but in conjunction with the data from other typological categories. 
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Chapter 4. Distribution patterns and contexts. 
 
4.1. The implement distribution. 
With the typology firmly established it is now possible to focus on the question of spatial 
distribution of the different types of implements. All maps shown in this chapter are 
adaptations of the one given in figure 2, page 7. Squares K3 and K4 are additions by the 
author as these are not incorporated in the original. The colour-coded squares have been 
superimposed on the original excavation grid. The original colouring of the squares has 
been left intact when there were no finds to register. Registration of the square numbers 
on the excavation’s object forms was both done by naming the whole square or with 
adding the north or south part of the square. This has not been done consequently through 
all the excavation seasons, which is why the choice was made to tackle the distribution 
based on the full square. This ensures that the distribution is calculated on the same data 
set per square, although it does mean accepting the loss of some detail. An overview of 
the distribution of the type categories per square is given in Table 6 on page 46. 
 Looking at the total distribution of objects (figure 25) there are two centres of 
concentrations that become apparent. One at E3/E4 and what seems to be a larger one at 
H3/H4/I3. The dip in numbers between these two might be a result of the run-off from 
these concentrations. To the east and southeast of the larger concentration the numbers 
are relatively low, dropping of even more when continuing in these directions. This might 
 
 
 
 
 
 
 
 
 
                     Figure 25. Distribution of the total assemblage. 
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indicate that the occupation focused itself more on the area between the two larger 
concentrations. The elevation in objects from J4 is the exception here; it is possible that 
this is a small concentration independent from the one at H3/H4/I3. The limits of the 
settlement are delineated quite sharply by the squares near the edges of the Operation III 
area, all of which show the lower amount categories. 
 In order to give an as complete picture as possible on the make up of the 
distribution pattern the following paragraphs will be focused on the distribution of each 
of the type categories and the contexts they were found in.  
 
4.1.1. Type 1A1: Split metapodial implements. 
This large group has been found spread over the whole settlement (figure 26). The split 
metapodials show a remarkably high concentration around the H3/H4/I3 area and square 
J4. The steep drop in numbers at I4 strengthens the assumption that J4 is a third point of 
concentration next to those already mentioned, especially when taking into account the 
higher numbers at the edges of the settlement area in the east. To the west there seems to 
be a gradual decline towards the outer squares. What is also noticeable is that the E3/E4 
concentration is not visible through this type category. 
 
 
                   Figure 26. Type 1A1 distribution. 
 
 Out of the 167 implements of which the context has been identified with certainty 
more than half, 89 objects, were found in open areas. The second largest find-context are 
room fills, numbering 44 in total, followed by 17 implements recovered from pit fills. 
The other contexts include: wall fill (5), bin fill (4), burial (3), platform (1), hearth fill (1), 
ash pit (1), rubble (1), and inside a vessel (1). 
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4.1.2. Type 1A2: Complete metapodial implements. 
The few complete metapodial implements that were found do not seem to be part of any 
concentration, as shown in figure 27. The highest amounts are from F4 (n = 2) and G5 (n 
= 3), the rest was found by one object per indicated square.  
 Out of the total group of twelve seven implements came from identifiable 
contexts. Of theses five were found in room fills, one lay in an open area and one came 
from a pit fill.  
 
 
                       Figure 27. Type 1A2 distribution. 
 
 
4.1.3. Type 1B: Ulna implements. 
Although the ulna implements are grouped in the vicinity of both of the larger 
concentrations (figure 28), it is clear that there is a peak at the E3 and E4 squares. 
Respectively these squares held seven and six ulna implements. The next highest amount 
lies in D4 (n = 4), contributing even further to the picture of a concentration at the 
western side of Operation III. Squares I2 and I3 have yielded two and three ulna 
implements respectively, the other squares that are indicated held 1 each. It is unclear 
whether this can be viewed as a second concentration, if so it may have its focus in and 
directly around square I3. 
 When looking at the contexts that this type of implement is found in we see that 
open areas and room fills are the main sources. Seventeen ulna implements have been 
traced to clear contexts. Eight of these are from open areas and six were found in room 
fills. The other three came from bin fills (2) and a wall fill (1).  
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                   Figure 28. Type 1B distribution. 
 
 
4.1.4. Type 1C: Tibia implements. 
Although it is the smallest group consisting of ten objects it does show a very 
concentrated distribution when plotted on the Operation III map (figure 29). In square H4 
most of the tibia implements were excavated (n = 4), the other squares held one such 
object. 
 In total the contexts of eight tibia implements are identified. Half of the number of 
this implement type, five out of ten, has been found in open areas. The remaining three 
are from a room fill (1), a pit fill (1) and a wall fill (1). 
 
 
                       Figure 29. Type 1C distribution. 
 
 
4.1.5. Type 1D: Pointed implements without epiphyses. 
Due to the large amount of objects ascribed to this group it comes as no surprise to find 
them spread over most part of the squares (figure 30). If this type is indeed a group of 
expedient tools then this distribution can be explained by the ease with which such tools 
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could have been used and discarded when the task at hand was done. Once again the 
highest values are at E4, the H3/H4 now with an extension into H5, and J4. The 
occurrences in high numbers at H3, H4 and J4 closely resemble the spread of the split 
metapodials.  
 
 
                       Figure 30. Type 1D distribution. 
 
 Of the 312 objects that belong to this category no less then 212 have been found 
in clear contexts. The three major context groups are the open areas with 120 implements, 
45 come from room fills and 31 were excavated from pit fills. The rest of the 1D type 
implements were recovered from wall fills (5), burials (5), topsoil (3), oven fill (1), ash 
pit (1) and a hearth fill (1).  
 
4.1.6. Type 1E and Type 5: Pointed object and worked bone fragments.  
Based on the grounds on which both type categories were built, residual categories of 
fragmented bone objects, these are dealt with together. The reason for this is to get a 
better view of the differences that occur between two such apparently similar categories. 
The main difference is that Type 1E has been designated as fragments of pointed tools, 
where Type 5 consists of fragments of unknown, but probably differing, objects.  
 The pointed object fragments and points have been found spread over a sizeable 
area. The distribution map shows a concentration around the same squares as has been 
noticed with some of the implement categories (figure 31). In the same manner Type 5 
shows an even spread, with one cluster at D3/D4/E3/E4 with 41 out of a total of 88 
fragments. Square H4 also shows an increase compared to the squares surrounding it, but 
it seems to be a stretch calling this a cluster. 
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 Of both types well over half of the objects could be attributed to a context; 107 
out of a total of 186 for the Type 1E category and 56 out of 88 for Type 5. The contexts 
of the pointed object fragments show two large groups. These are the open area context 
with 53 objects ascribed to it, and the room fills which number 31 objects. Next to these, 
Type 1E has been found at platforms (8), in pit fills (6), wall fills (4), bin fills (3), oven 
fill (1) and a burial (1). The Type 5 contexts also show the largest group with the open 
areas, 35 fragments were found in such a context. The difference with the other context 
groups is quite steep. The next largest group is the room fill with 10 finds, followed by pit 
fills (6), wall fills (2), platform (1) and an oven fill (1). 
 
 
                                Figure 31. Fragment distribution. Top: Type 1E. Bottom: Type 5. 
 
 
4.1.7. Type 2: Needles. 
The 41 needles at Operation III are quite evenly distributed across the area (figure 32). 
The highest number of needles are found in squares H4 (n = 6), followed by H5, F5 and 
I3 (n = 5). Of this group thirty needles were recovered from clear contexts. As with the 
other type categories most were found in open areas, nineteen in total. The amounts of 
needles from other contexts are quite small in comparison: 5 from room fills, 4 were 
found in pit fills, 1 was located on a platform and 1 was part of a bin fill. 
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                       Figure 32. Type 2 distribution. 
 
 
4.1.8. Type 3: Spatulas. 
The spatulas are one of the most widely dispersed types of the assemblage, together with 
the 1A1 and 1D categories. As has been seen before two clusters can be discerned, in this 
case centred around squares E4 and I3 (figure 33). Especially I3 stands out with 17 
objects, a number that matches the types 1A1 (n = 16) and 1D (n = 18) found here. Still, 
if we would accept the clusters in the vicinities of E3/E4 and H3/H4/I3 as being valid 
then both would have comparable numbers of spatulas with the first numbering 25 and 
the second 28. The distribution of the spatulas compared to the different contexts shows 
once again the open area and room fill contexts as being the largest. But in number these 
are almost equal: 27 are from open areas and 26 were found in room fills. Pit fills are the 
third largest group with 12 objects. And only a few objects make up the other contexts: 
wall fill (3), burial (3), platform (2), oven fill (2), hearth fill (1). 
 
 
                       Figure 33. Type 3 distribution. 
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4.1.9. Type 4: Worked bone objects. 
All three typological subcategories will be dealt with here. This is done because of the 
nature of the objects that have been assigned to the respective subcategories. The quite 
unique nature of the objects that are grouped together make it difficult to use these 
categories as independent entities for comparison with the other types of implements. 
Also, the lack of information on any possible functions inhibits reaching conclusions on 
their distribution or location. Figure 34 shows the distribution of the three subtypes. 
 Of the twelve Type 4A objects six are from a clear context: open area (4), room 
fill (1 spatulate object) and a hearth fill (1 talon). One of the spatulate objects, one shuttle, 
a talon and the large needle type object form the open area group. Of Type 4B 10 objects 
have been successfully given a context: four from room fills (two pierced longbones, the 
circular bone object, one scapula), three from a pit fill (the ‘pestle’, a rectangular pierced 
object, a decorated bone), two in a wall fill (pierced long bone, large decorated bone), and 
one pierced bone in an open area. The 4C objects represent normal bones and refuse and 
were found in room fills (4), pit fills (3) and in an open area (1). 
 
 
                                          Figure 34. Type 4 distribution. Top to bottom: 4A, 4B, 4C. 
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Table 6. Distribution of the type categories per square. 
 
 
Type nr. Squares                   
  C4 D3 D4 E3 E4 E5 F3 F4 F5 G2 
1A1   2 3 6 6 1 15 10 8   
1A2      1 1    2     
1B   1 4 7 6  1      
1C                 
1D   8 9 6 25 1 19 8 10   
1E   13 6 11 14  4 15 11   
2    1 4 2    1 5   
3   4 6 4 11 1 3 4 2   
4A    1 2 3         
4B 1 1   4 6  2 1     
4C    1 4 4  1      
5 1 6 9 13 13   1 1 5   
Total 2 35 40 62 91 3 46 42 41 0 
  G3 G4 G5 G6 H3 H4 H5 I2 I3 I4 
1A1 12 13 9 2 25 22 10 4 16 5 
1A2    3   1   1    1 
1B        1     2 3   
1C 1 1      4 1   1 1 
1D 12 18 13 4 20 22 25 2 18 14 
1E 2 3 5 2 11 13 6   8 8 
2 1 2 2 1  6 5   5 2 
3 3 8 7 1 9 2 4 1 17 3 
4A    2          1   
4B 1 3 2    4 1   3   
4C 1           1 1   
5 3 3 4 1 3 9 3   4 2 
Total 36 51 47 11 70 82 56 10 77 36 
  I5 I6 J3 J4 J5 J6 K3 K4 K5 L5 
1A1 7 2 9 22 7   10 9   6 
1A2 1             1   
1B     1    1       
1C 1                 
1D 9 3 14 25 7 1 10 5 3 1 
1E 4 1 7 12 1   10 9 10   
2 2         1 1     
3 3 1 2 3 2   2 3     
4A  1  1          1 
4B 2 1 1              
4C                  
5 1   4 1 1           
Total 30 9 37 65 18 1 34 27 14 8 
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4.2. Expedient and time-invested tools. 
When the data on the type categories from the distribution patterns and the contextual 
information are combined, several aspects of the assemblage come to the fore. One of the 
most notable is the connection between the two largest categories: the Type 1A1 split 
metapodial implements and the pointed objects without epiphyses, Type 1D. Only rarely 
does one type appear without the other and most of the time the amounts are not that far 
apart. This might be an indication that both had similar functions at similar locations, 
although two differences must be mentioned. The first is that the relative amount of open 
area finds is much larger within the 1D category than it is with the split metapodials. The 
second difference lies in the distribution. It is obvious that the Type 1D is spread more 
evenly across the site, where 1A1 implements have a definite peak concentration at the 
east side of the excavation area. These differences in turn bring up once again the idea of 
dividing bone tools into expedient and time-invested tools as discussed in paragraph 3.1. 
Could something similar be the case for Tell Sabi Abyad? And on what grounds can such 
a division be based? 
 The split metapodials are a good example of what could be considered a time 
invested tool. Seeing the 1A1 group as a tool that was planned ahead, manufactured and 
used in a specific area would explain the distribution pattern. However, the fact that they 
also turn up quite often in room fills indicates that these tools were not restricted in terms 
of the area of use. In contrast, it is not hard to imagine the Type 1D pointed objects as 
pieces of bone that were transformed into an implement when and where one was needed. 
Another aspect that speaks in favour of the 1D types as being expedient is the large 
numbers in which they were found. This may be explained by the way that the 1D type 
can be fashioned from virtually any piece of longbone, and several objects can be taken 
from a single bone. Additionally, the find context can be used to support the view of 
Type 1D as expedient. The group of 120 Type 1D implements found in an open area may 
be indicative of a casual attitude towards use and discard. The total number of the 1D 
type may in fact be higher when taking into account the overlap between 1D and the 
residual 1E category as mentioned in paragraph 3.2.1.  
 Other implement types that could be considered to be expedient are types 1A2, 
complete metapodial implements, and 1C, the tibia implements. This idea is purely based 
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on the comparison of the manufacturing techniques with the 1A1 type. Although not truly 
expedient in the sense of the implements of the 1D category, there is a certain simplicity 
to its fabrication; the longbone is broken in half through percussion and the fractured 
diaphysis is then shaped. The distribution of both these types does not help to shed light 
on the question if a distribution pattern can be used to distinguish between expedient and 
time-invested tools. First of all the collections of the objects are too small for any 
statistical comparison. And secondly, the complete metapodials are mainly found in room 
fills (five out of seven) while the tibia implements are for the most part discovered in 
open areas (five out of eight). 
 Type categories that can be seen as time-invested also include the ulna 
implements, the needles and the spatulas; types 1B, 2 and 3 respectively. The needles and 
spatulas are considered time-invested based on the manufacturing process. The 
fabrication of a spatula is not done very easily, as seen in paragraph 2.3. And for the 
fabrication of needles meticulous shaping is required, this is especially so for creating the 
eye. Considering the ulna implement as a time-invested tool is based on the work on 
Neolithic Twann by Schibler (1981). Accepting his interpretation of the ulna implement 
as a chisel would mean that the ulna was specially selected for this use as it has a natural 
striking platform in the form of its proximal epiphysis. Additionally, the very 
homogenous shape of this type category strengthens the assumption that it was fabricated 
in a certain pre-planned manner.  
 The distributions of these categories are also of quite dubious usefulness when 
trying to incorporate them in a clear distinction between the expedient and time-invested 
tools. Although most of the needles have been found in open areas, which might indicate 
a casual attitude by the user, the spatulas and ulna implements are found evenly 
distributed among room fills and open areas. It must be concluded that accepting a 
dichotomy between time-invested and expedient tools for the Operation III assemblage 
should be based foremost on the assumed time and effort of the manufacturing processes 
involved. As such, for as far as can be discerned here, Choyke’s assumption of added 
value (see paragraph 3.1) for time-invested tools cannot be proven for the Tell Sabi 
Abyad assemblage. However, the concept of the division itself remains valid. 
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4.3. Activity and discard. 
As has already been mentioned, the distribution of the bone tool assemblage has revealed 
several areas of interest. Although the total distribution indicates these areas, this does not 
mean that every type of implement shows the same density in concentration. The two 
apparent areas of activity are located near the E3/E4 squares and in the vicinity of the 
H3/H4/I3 squares. A possible third is at square J4, but this may be an extension of the one 
at H3/H4/I3, this is unclear. These concentrations are mostly based on the distribution 
patterns of types 1A1, 1D, 1E, 3, and to a lesser extent type 1C for the H3/H4/I3 
concentration; and types 1B, 1D, 1E, 3, 4B and 5. The other type categories, 1A2, 2, and 
4A do not show convincing numbers either way. Type 4C consists of non-tools and is 
therefore not taken into account.  
 Paragraph 4.1 already gives information on the amounts and contexts at the 
perceived concentrations. There are still two things that can be added here, based on the 
distribution of the fragment types, 1E and 5, and of Type 4B. First, the distribution of 1E 
is a good example of what was argued in paragraph 3.2.5 about the usefulness of such 
fragmentary categories. This group of fragments mimics quite convincingly the major 
distribution pattern, showing the two concentrations with the G-squares indicating a 
certain form of an ‘in between’-area. The term ‘in between’-area is used very loosely, it is 
not meant to imply any kind of perceived borders between the concentrations. However, 
as was already said the Type 1E category on its own would be far less convincing. 
Secondly, although the 4B and 5 types are collections of unknown worked bone objects 
and fragments taken together they definitely show a concentration of such material at the 
western end of the site, near the E3/E4 area, with a possible extension to D3/D4.  
 If we accept the two large concentrations as areas of activity, what kind of 
activities took place there? This is difficult to answer based on the distribution pattern 
and context alone. First of all, several different tools are concentrated at these places. The 
eastern concentration for example has a high number of split metapodial implements but 
in square I3 there have also been found 17 spatulas; the highest concentration of this type. 
Secondly, the functions of the different types are not certain. Many different possibilities 
are given and some implements may have been used for more than one function.  
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 Another problem concerning the areas of activity is their exact location. Based on 
the distribution pattern the possibilities have been narrowed down, but the contextual 
information remains ambiguous in the information that it gives. Two types of activity 
area emerge when looking at the numbers in the context data. Most of the types are for 
the largest part present in open area or room fill contexts. This gives rise to the possibility 
of these two being the focus of the activities where the bone tools were used for. But 
there is a problem with this. To give an example: there are 120 Type 1D implements 
found in an open area, does this indicate these open areas as places of activity? Or places 
of discard? As has been mentioned, the attitude towards discard may have played a 
crucial role in this. Adding up all the contexts that can be seen as discard (i.e. pit fills, ash 
pits, wall fills, hearth fills, rubble etc.), leaving room fill, open area and burials out of the 
equation (as burial contexts are not considered discard here), this gives a total of 100 out 
of 707 objects placed in context as discard. This comes down to approximately 14%.  
 This would mean that 86% could be seen as being in situ, which is a rather steep 
number. The answer to this would be that the open areas and the room fills must also 
contain a certain number of discarded objects. But with the current data it is very difficult 
to distinguish between the objects that are discarded in those contexts and which are still 
at the place of use. The fact that a lot of the contexts are given as fills diffuses our view 
even further as objects coming from a fill do not necessarily have anything to do with the 
location the fill was in. As such, although the distribution gives a clear indication of at 
least two concentrations of bone tools in the Operation III area, it is difficult to pinpoint 
the activity areas or the kind of activities performed there. 
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Chapter 5. Conclusions. 
 
5.1. The typology. 
At the start of this research the necessity of a solid typology arose almost immediately. 
The research question that gave rise to this need was deceptively simple: Which types of 
tools are present in the assemblage and in what numbers do they occur? Using the data at 
hand from the excavation’s object forms and the Tell Sabi Abyad small finds data base it 
became clear that there was no clear consensus in the terminology of the object 
designations. This entailed that a new typology had to be constructed that would still be 
able to encompass all of the bone objects. In addition, it had to have enough detail to be 
of use in answering the second research question: How are the tools distributed across 
the excavation area and what connections can be detected to specific areas of the 
settlement? A third aspect it had to deal with was that the typology would have to be 
simple enough to be readily understood by anyone dealing with the bone tools of Tell 
Sabi Abyad.  
 The study of published typologies from different regions and periods, for instance 
by Campana (1989), Schibler (1981) and Marshall (1982), amongst others, provided the 
foundation that was needed to formulate an own terminology tailored to the assemblage 
under investigation. The typology that has been set up uses both narrow and broadly 
limited typological entities. The first step in this process was to set up the terminology 
used to delineate the different type categories. Overall the terminology was set up to 
distinguish between tools, fragments of tools, and worked objects that could not be 
recognized as tools. It is believed that the typology as it stands here is well equipped to 
answer the posed research questions. 
  The first of the main categories are the Pointed Objects. The term commonly used 
to describe this group is ‘awl’, the Tell Sabi Abyad object forms and data base also use 
this term. However, using this term immediately denotes its function as a perforator while 
multiple tasks can be performed by these objects. A second problem is that without any 
type of subdivision within the ‘awl’-type it becomes very difficult to create any kind of 
detail within the distribution pattern. To tackle this problem the Pointed Objects have 
been subdivided into six type categories. These have been based on the type of bone used 
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to create the implement and length. With length acting as the main foundation in creating 
the Pointed Implement Fragments and Points type category.  
 The second and third main type categories are the Needles and Spatulas. Both 
these terms have been retained from the current Tell Sabi Abyad terminology. The needle 
type has been set up as a type category independent from the other pointed objects based 
on the shape of these slender objects. It is believed that these did not serve similar 
functions that the other Pointed Objects might have had. Although the term spatula might 
be seen as a reference to an assumed function it is foremost based on the shape. No 
sufficiently enough reason was found to refrain from using this term. 
 The fourth main category, Worked Bone Objects, is a group of miscellaneous 
objects that has been subdivided into three type categories. This division has been based 
on: assumed function, the absence of any known function, or the fact that it were not 
tools at all but just modified bones. Any typology of a bone tool assemblage should have 
equivalent categories. It is also recommended that these are published with all the other 
material such as tools or decorated bones. It may not be a tool in itself but if it is a 
worked bone it may give information on production techniques or other human 
interaction with bone. The fifth main category, the Worked Bone Fragments, was set up 
to accommodate those fragments that could not be placed in any of the other categories 
but were samples of bone modified by human action. 
 These last two main categories were needed because, as it has been shown in 
Chapter 2, it are the inherent properties of bone that often dictate shape and function of 
the object. During the research it was found on several occasions that due to probable 
unfamiliarity with bone structure and the behaviour of bone under stress (i.e. when it is 
broken or worked) resulted in dubious designations. There are many ways in which a 
bone can become modified, either intentional or unintentional; therefore caution is 
needed when interpreting certain features on a bone object.  
 As has been addressed, a large part underlying the use of a typological approach is 
analogy. Analogy is an important tool for the archaeologist in understanding the 
production, function and handling of implements. In the case of using ethno-analogy in 
bone tool studies it is the viewpoint here that there is little difference in whether tool use 
experiments are carried out by archaeologists or if the data is gained from actual 
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functional tool use in an ethnographic setting. In the discussion about experiments and 
analogy it seems that sometimes it is forgotten that one factor remains constant, and that 
is the bone itself. Bone will react to stress in the same way as it always has. Important in 
this is not the human modifying the bone, it is the state the bone is in when it is being 
modified. 
  
5.2. Distribution of the assemblage. 
As the typology as set up in Chapter 3 has more then adequately answered the first 
research question we can now answer the second. Based on the distribution of all the 
different type categories there are two concentrations that can be discerned: one at the 
western side of the Operation III area near the squares E3/E4 and more to the east at 
H3/H4/I3. Square J4 might also be an independent concentration but due to the close 
locality to the second concentration this cannot be said for certain. 
 The assemblage treated here consists of 1081 objects. This vast amount would be 
of little importance if the information about the contexts in which the objects were found 
was unclear or open for interpretation. In the case of Tell Sabi Abyad assemblage almost 
two-thirds (707 objects, 65,4%) has been ascribed to a clear context. The exact numerical 
information of find contexts and the distribution patterns have both been given in Chapter 
4 and will not be repeated here. 
 There are two main issues that follow from the distribution and the context 
information. The first revolves around the dichotomy between expedient tools and time-
invested tools. It was attempted, and failed, to use this idea as a means of interpreting the 
distribution patterns in combination with the given contexts of the finds. For now, 
accepting this dichotomy means accepting the division in expedient and time-invested 
tools based purely on the production techniques. Based on the Type 1A1 split metapodial 
as an example of the time-invested tool, and with Type 1D at the expedient end of the 
spectrum, it can be said that, at least for Tell Sabi Abyad, the difference in preference is 
negligible. The question asked at the end of paragraph 2.3 opens up another dimension at 
this point. Is this dichotomy evidence of a specialization of production with the lesser 
suitable examples produced by less experienced craftsmen, or is this the result from the 
use of tools produced ad hoc? Ad hoc production may have been practiced when bone 
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was a scarce commodity. Some of the small split metapodial implements may be an 
indication of the long use of tools that required more time and effort to produce. Still, the 
split metapodials may also be seen as an indication of bone being a scarce commodity 
through the high percentage (22%) of these implements within the whole assemblage. 
 The second issue focuses on the activity areas. It is uncertain what can be seen as 
activity area, apart from the concentrations that were located. The bone tools at both 
concentrations are mostly distributed across open areas or in room fills. As such the 
activity area could have been outside or inside the buildings of the settlement. There are 
no clear indications with any of the typological categories to answer this. Related to this 
problem is the discarding of the tools. Distinguishing between the objects that are 
discarded and which are still at the place of use has proven to be very difficult.  
 The second research question therefore has been answered only partially. The 
distribution of the bone objects has been made clear, as well as the different types of 
contexts that they were found in. However, based on the available data I was unable to 
connect the distribution of the objects to specific localities in the Operation III area. 
 
5.3. Closing remarks. 
The picture that emerges of Tell Sabi Abyad through studying the bone tool assemblage 
is one that is not untypical for Neolithic sites in the Near East or other regions, as 
evidenced by the literature. The typology as it has been set up here fits well within the 
limits of the typologies of other sites. As such, it fits the Tell Sabi Abyad bone tool 
assemblage but is also recognizable for those working on similar studies for other sites. 
 The present study falls short of categorizing the different contexts into a 
chronological order. The data on all the different levels was not complete. For a good 
overview such a study should be carried out and published as a whole. It is expected that 
dividing the contextual evidence in a chronological manner will alter the typology as it is 
now. But it is believed that the main body will remain upright.  
 Without the ability to examine the tools themselves several research options were 
closed. Hopefully future studies can make use of the material. It is sincerely hoped, most 
of all for the Syrian people, that the current upheaval in Syria will come to an end within 
the foreseeable future.  
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